Filed experiment was conducted during winter seasons (2014-2015, 2015-2016 and 2016-2017) to study the effect of organomineral fertilization (NPK, compost , poultry manure, ½ NPK + compost and ½ NPK + poultry manure) on vegetative growth and production of two potato cultivars (Rosetta and Burren) under EL-Dakhala Oasis (latitude 25 35 2.35N , longitude 29 0 31.62 E) New valley governorate . The amount of the used fertilizers was 300 kg Ammonium nitrate 33.5% (NH 4 NO 3 ). In addition, Super phosphate (15.5% P 2 O 5 ) was applied at rate of 387 kg/fed and potassium sulfate (50 % K 2 O) was added at rate of 200 kg/fed. The compost was added as 11 tons / fed and the poultry manure was added at rate of 4 tons/fed. Half of the above amounts of mineral fertilizers, NPK, were added when either of the organic materials were mixed with NPK. The experiment was laid out in randomized complete block design using split plot arrangement with four replications. The two potato cultivars were arranged in the main plots while, the five organo-minerals treatments were allocated in the sub plots. The results showed that all studied factors and their interaction had a significant effect on the studied traits. Burren potato cultivar surpassed Rosetta cultivar in all studied traits. Moreover, organo-mineral fertilization (½ NPK + compost fertilizer) was superior treatment in all studied traits followed by ½ NPK + poultry manure compared to NPK or organic manures alone. Furthermore, the highest mean values of the studied traits were obtained by Burren cultivar that fertilized with ½ NPK + compost and ½ NPK + poultry manure under New valley conditions.
INTRODUCTION
Potato (Solanum tuberosum L) is essential daily food in most of the world countries. It considered the most important human food field crop because of its local consumption and it increases the hard currency revenue through its exportation (Kandil et al., 2011) . Potato ranked fourth position after rice, wheat and maize (Spooner and Bamberg,1994; Stephen and Jackson,1999; Amara and Mourad, 2013) A higher value crop per hectare than cereal was produced from potato because, it is containing high amount of starch and protein (Stephen and Jackson., 1999; Krylova et al., 2000) .
It can grow to 13000 feet from sea height (Dave, 1987) . It can cultivate under a varied range of climates and soil types (Saunders, 2001; Kandil et al., 2011) more than any other crops. It is important to increase the crop productivity by using the most essential inputs as fertilizers (Ali et al., 2009) .
Balanced and adequate Fertilizer application has a great effect on the quality and yield of potatoes since it is one of the high consumer of nitrogen and potassium due to its high biological yield (Leytem and Westermann., 2005) .
Chemical fertilizers are fundamental in most cropping systems but in long run they cause many problems in soil such as soil and environmental contamination and health dangers (Top et al. 2002) . Therefore, it is important to use organic fertilizers to avoid these problems as the soil and water pollution (El-Ghamry, 2011) .
Sandy soil, it is a poor soil which has low content of organic and nutrition and need more fertilizer than clay soil and use of organic manures lead to increase soil fertility. NPK fertilizers are the main essential macro nutrients for healthy plant growth and crop quality (Adediran and Banjoko, 2003; Akinrinde, 2006; Nweke and Emeh, 2013; Nweke et al., 2013a; Okoli and Nweke,2015) . Nevertheless, in many cases, the use of chemical fertilizers causes environmental pollution and ecological damage that increase the crop production costs.
Organic manures such as chicken, compost manures play an important role in plant development through its influence on improving the soil characteristics (physical, chemical and biological) as well as through its effect as a source of essential nutrients (Abou -Baker and Samia, 1994; Meshref et al., 1995; El-Nagar, 1996; El-Sayed et al.,2010) .
Many researchers such as (Mondal and Mazumdar, 1986; Volodko, 1990; Ashour and Sarhan, 1998) reported that using organic manure such as compost and chicken manures led to increase total tuber yield and all vegetative growth.
The aim of this study was to examine the effect of organo-mineral fertilization on vegetative growth and productivity of Potato under the hyper arid climate of the New Valley Oasis at the western desert conditions.
MATERIALS AND METHODS
This study was conducted during three growing winter seasons of 2014-2015, 2015-2016 and 2016-2017 The experimental unit area was 10.5 m 2 (3m long x 3.5m wide) consist of five rows with 70 cm distance. Tuber seeds were planted in one side of the row at a distance of 20 cm apart and 12-15 cm depth. Also, surface irrigation was used. Representative Soil samples were collected from the site before cultivation. The physical and chemical analysis of the soils and the organic fertilizers (compost and poultry manure) were carried out at the Soils and Water Department laboratories, Faculty of Agriculture, Assiut University according to Jackson (1973) and Page et al., (1982) and the results were presented in Tables (1 and 2) . The average monthly temperature and relative humidity of the El-Dahkla Oasis during the three growing seasons were presented in Table ( 3). The amount of applied fertilizers was added according to the recommendation of the Ministry of Agriculture (ARC-CAAE, 2013). Organo-minerals fertilizers treatments per plot 10.5 m 2 were as it follows:
The nitrogen was applied at rate of N was 100 kg N/fed or 300 kg Ammonium nitrate 33.5% (NH 4 NO 3 ). That equal 780 g ammonium nitrate/plot (260g N/plot). Also, Super phosphate (15.5% P 2 O 5 ) was applied at rate of 387 kg/fed (1 Kg/plot = 155 g P 2 O 5 ) and potassium sulfate (50 % K 2 O) was added at rate of 200 kg/fed (500 g/plot = 250g K 2 O).
The amounts of Compost or poultry manure were added on these bases (260 g N/plot). The compost was added as 18 m 3 as volume or 11 tons/fed (28.8 -30.0 kg/plot). Poultry manure was added at rate of 4 tons/fed (10.4 kg/plot). Half of the above amounts of mineral fertilizers, NPK, were added when either of the organic materials were mixed with NPK. The organic fertilizer and super phosphate were applied during soil preparation while the nitrogen and potassium amounts were applied at two doses. The first dose was applied after full germination and the second was added twenty days later.
The tubers were planted in October 17 th , 10 th and 1 st in the first, second and third seasons, respectively. The measurements were recorded on ten guarded plants in each experimental plot as it follows: 1) Plant height (cm) 2) Number of branches per plant 3) Plant fresh weight (g) after 75 days from planting 4) Average tuber weight (g) 5) Total tuber yield (ton/fed) at the end of the season 6) Marketable tuber yield (ton/fed) as well as the first degree of the crop then separated according to their size and weight. The best size and weight were recorded as marketable yield.
Statistical analysis:
Collected data were analyzed using MSTAT-C Statistical Software Package (Michigan State University, Freed et al. 1991) and means were compared using the LSD at P≤ 0.05 according to Gomez and Gomes (1984) .
RESULTS AND DISCUSSION

1-Plant height (cm):
Illustrated data in Table ( 4) show that the studied potato cultivars, organo-mineral fertilization and their interaction had a significant influence on the potato plant height in all seasons. Thus, the tallest plants were obtained from Burren cultivar (63.48, 69.05 and 68.19 cm in the first, second and third seasons respectively). This may be due to the genetic reaction with environmental factors which was suitable for Burren cultivar than Rosetta one. These results are matched those obtained by Gunasena and Harris (1971) ; Wurr et al. (1992) and Alsharari et al. (2007) .
Furthermore, organo-mineral fertilization (½ NPK +compost) enhanced significantly plant height in all seasons (67.31, 71.40 and 72.17 cm in the first, second and third seasons respectively) compared to NPK or organic manures alone. This may be due to the role of organic manures on improving soil physical and chemical properties and to effect readly available mineral nutrient which were important vigorous growth through cell division and elongation. These results are agreement with those obtained by Souza et al. (2008) .
In addition, the tallest potato plants (72.16, 79.65 and 78.33 cm in the first, second and third seasons respectively) were obtained from cultivated Burren cultivar which were fertilized with ½ NPK + compost. These results are good accordance with those obtained by Gunasena and Harris (1971) ; Shafeek et al. (2001) and Love et al. (2005) . 
2-Number of branches per plant:
Data presented in Table ( 5) clear that studied potato cultivars, organo-mineral fertilization and their interaction had a significant effect on the number of branches per plant in all seasons. Burren cultivar surpassed Rosetta cultivar and produced the highest mean values of branches number per plant in all seasons (4.871, 4.883 and 4.896 branch in the first, second and third seasons respectively). This matched performance of the same cultivar with regard to plant height and consequently surpassed in number of branches per plant. Also this may be attributed to genetic variations between the two potato cultivars. Similar results were reported by Wurr et al. (1992) ; Alsharari et al. (2007) and Belhjati et al. (2013) . Also, potato plants which fertilized by ½ NPK + compost produced the maximum number of branches per plant (5.676, 5.688 and 5.701 branch in the first, second and third seasons respectively). These results are in agreement with those obtained by Gunasena and Harris (1971) ; Shafeek et al. (2001) and Ayoola and Makinde (2007) .
In addition, the interaction between ½ NPK + compost application on Burren cultivar produced the highest mean values of 6.345, 6.357 and 6.370 branch per plant in the first, second and third seasons respectively. These results are harmony with those obtained by Gunasena and Harris (1971) ; Shafeek et al (2001) and Love et al. (2005) .
3-Plant fresh weight (g):
The obtained data in Table ( 6) show that the studied potato cultivars, organo-mineral fertilization and their interaction had a significant influence on the plant fresh weight in all seasons. Thus, the heaviest plant fresh weight was obtained from Burren cultivar (213.50, 216.50 and 220.10 g in the first, second and third seasons respectively). This may be due to the superiority of Burren cultivar with regard to plant height and number of branches per plant which considered the essential source of Photosynth which led to an increment of plant fresh weight. These results are matched those obtained by Gunasena and Harris (1971) ; Wurr et al. (1992) and Alsharari et al. (2007) .
Furthermore, organo-mineral fertilization (½ NPK +compost) enhanced significantly plant fresh weigh in all seasons (172.10, 171.80 and 174.90 g in the first, second and third seasons respectively) compared to NPK or organic manures alone. This may be due to the role of organic manures on improving soil physical and chemical properties and to effect readly available mineral nutrient which were important vigorous growth through cell division and elongation. These results are agreement with those obtained by Souza et al. (2008) and El-Sayed et al. (2010) .
In addition, the heaviest fresh weight per plant (223.10, 222.80 and 226.00 g in the first, second and third seasons respectively) was obtained from cultivated Burren cultivar which were fertilized with ½ NPK + compost. These results are good accordance with those obtained by Gunasena and Harris (1971) ; Shafeek et al. (2001) and Love et al. (2005) . 
4-Averege tuber weight (g):
Both mineral and organic fertilizers and their interaction in the three seasons (Table 7) significantly affected potato tuber weight. Burren potato cultivar produced the highest value of tuber weight (140.04, 142.08 and 146.00 g in the first, second and third seasons respectively). This may be due to the superiority of Burren cultivar with regard to plant height and number of branches per plant which considered the essential source of Photosynth which led to an increment of metabolism translocated into tuber as a sink source theory. These results are in agreement with those obtained by Ashour and Sarhan (1998) and Vaezzadeh and Naderidarbaghshahi (2012) .
Moreover, organo-mineral fertilization (½NPK+ compost) enhanced significantly tuber weight in all seasons compared to NPK or organic manures alone (116.00, 117.80 and 122.65 g in the first, second and third seasons respectively). This may be due to the role of available nutrients in increment carbohydrate synthetic which reflect on tuber weight. These results are in harmony with those obtained by Sud et al. (1992) ; Vaezzadeh and Naderidarbaghshahi (2012) and Amir et al. (2013) .
Also, Burren cultivar fertilized by ½ NPK + compost produced the heaviest tubers weight of 146.70, 149.20 and 155.80 g in the first, second and third seasons respectively. While, the lightest tuber weight (69.80, 71.60 and 73.20 g in the first, second and third seasons respectively) were obtained from Rosetta cultivar fertilized with compost only in all seasons. These results are in good accordance with those obtained by Gunasena and Harris (1971) ; Giardini et al. (1992) ; Vaezzadeh and Naderidarbaghshahi (2012) and Amir et al. (2013) . 
5-Total tubers yield (ton/fed):
The data in Table ( 8) showed that there was significant effect on tubers yield in all seasons. Burren cultivar surpassed Rosetta produced the highest mean values of tubers yield of 6.92, 7.45 and 8.68 ton/fed in the first, second and third seasons respectively. This match the single tuber weight and consequently produced high tuber yield per feddan. Similar results were obtained by Arzani (2001) and Belhjati et al. (2013) .
Also, potato plants which fertilized by ½ NPK + compost produced the highest tuber yield of 7.18, 8.10 and 8.12 ton/fed in the first, second and third seasons respectively. This is to be expected since the same fertilizer treatment produced the heaviest tuber weight and consequently produced the highest tuber yield. These results are in concordance with obtained by Shafeek et al. (2001) ; Arancon et al. (2003) ; Tu et al. (2006) and Amir et al. (2013) .
Furthermore, the interaction between ½ NPK + compost with Burren cultivar produced the highest mean values of 7.62, 8.88 and 8.89 ton/fed in the first, second and third seasons respectively. This is to be expected since the same trend was true regard to tuber weight. These results are in agreement with obtained by Giardini et al (1992) ; Bélanger et al (2000) ; Khan et al. (2000) and Shafeek et al. (2001) . 
6-Marketable tuber yield (ton/fed):
Collected data in Table ( 9) focus that studied potato cultivars, organo-mineral fertilization and their interaction had a significant effect on marketable tubers yield in all seasons. Burren cultivar surpassed Rosetta one in this respect and produced the highest mean values of marketable tubers yield (5.60, 6.08 and 6.14 ton/fed in the first, second and third seasons respectively. This is to be logic since the same cultivar surpassed the other one with regard to tuber weight and consequently surpassed in marketable tuber yield (ton/fed). These results are agreement with obtained by Gunasena and Harris (1971) .
Also, potato plants which fertilized by ½ NPK + compost produced the highest marketable tuber yield of 5.89, 6.69 and 6.45 ton/fed in the first, second and third seasons respectively. This is to be expected since the same fertilizer treatment produced the heaviest tuber weight and consequently produced the highest marketable tuber yield. These results are in agreement with obtained by Khan et al. (2000) . Shafeek et al (2001) . Arancon et al. (2003) and Tu et al. (2006) . Furthermore, the interaction between ½ NPK + compost with Burren cultivar produced the highest marketable tuber yield of 6.25, 7.33 and 7.06 ton/fed in the first, second and third seasons respectively. This is to be expected since the same trend was true regard to tuber weight. These results are in agreement with those obtained by Giardini et al. (1992) ; Bélanger et al. (2000) . Shafeek et al. (2001) and Amir et al. (2013) . 
CONCLUSION
The results of the study showed that Under ELDakhla Oasis New Valley conditions, Burren cultivar gave the highest mean values in all studied traits compared to Rosetta cultivar. Furthermore, the organo-mineral fertilization produced the highest yield compared to NPK or organic manures alone. The mixed fertilizer treatment was the best for potato production, which could be interpreted as the release of nutrients from organic and inorganic fertilizers at different times. Combined applications of organic and inorganic sources of nutrients are more productive and sustain soil fertility. Also, the highest yield was obtained from Burren cultivar which fertilized with ½ NPK + compost followed by ½ NPK + poultry manure. Because the experimental soil texture was sandy loam and surface irrigation was used, the applied chemical fertilizers will be leached below the plants root zone. Also applying organic matter plus NPK well help in conserving the moisture and nutrient in the root zone which will be reflected in higher yield (Busscher et al., 2007) .
